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A second model for the calculation of the energy requirements of households
combines spendings of households with energy intensities of consumption items.
The spendings of households are based on the consumption pattern of an
average household and the number of households. The energy intensities of
consumption items are determined with a hybrid energy analysis method which
contains elements from both process analysis and input-output analysis. This
chapter describes hybrid energy analysis and the hybrid energy analysis method
used.
4.1 HYBRID ENERGY ANALYSIS
Chapter 2 mentions two methods for determining the energy requirements of a
commodity: process analysis and input-output analysis. Ideally, by using
identical input data, both methods should provide identical results. However, in
practice, this is not feasible due to lack of sufficiently detailed data. Both
methods have their own way of handling this problem. Process analysis is rather
laborious. All inputs of the commodity being analysed are examined
individually. Because of the, in principle, infinity of the tree structure of the
inputs, the analysis has to be truncated. This truncation leads to errors in the
result. In contrast, input-output analysis considers the whole input tree structure
of the commodity, but this is done at a more aggregated level. Due to this
higher level of aggregation, errors occur here too.
To eliminate the truncation error in process analysis and to minimize
the aggregation error in input-output analysis, a hybrid analysis method is
proposed (Bullard and Pilati, 1976; Bullard et al., 1978). This hybrid analysis
method combines both original methods in order to reduce the errors in both
techniques. The basic idea behind the hybrid method is that each step in process
analysis is an extension of the system boundary around the item being analysed
in the economic system (figure 4.1). The procedure implies that some levels in
the input tree are examined with process analysis. Subsequently, the remaining
part of the input tree is determined by input-output analysis. By determining
more and more inputs with process analysis, the uncertainties in the energy
requirements of the commodity due to aggregation in input-output analysis
become progressively smaller.
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Another variant on the hybrid approach, proposed by Casper et al.
Figure 4.1 System boundaries for process and input-output analyses (free after Bullard and Pilati,
1976; Bullard et al., 1978).
(1974), is based on the energy balance of economic sectors (figure 3.1). The
main inputs of the sector are given in physical units, the other inputs in
financial units. An iterative procedure determines the energy intensities of the
sectors.
4.2 THE HYBRID METHOD
Engelenburg et al. (1991; 1994) developed a method to determine the primary
energy requirements during the life cycle of a consumption item. This section
describes this method which is an elaboration of the hybrid approach. The
application of the method is illustrated with an example.
4.2.1 Description of the hybrid method
In all, the hybrid method consists of eleven steps. The description of these steps
is given below.
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Step one: flow chart of the life cycle
Figure 4.2 Flow chart of the life cycle of a consumption item (numbers correspond to step numbers).
First, the different stages in the life cycle1 of the consumption item being
analysed have to be determined. Figure 4.2 shows an example of a flow chart
of the life cycle of a consumption item. Starting point in the life cycle is the
1 The life cycle of a product consists of the different stages that it passes through from
production to the waste stage.
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production stage of the consumption item. Besides the production stage, the
flow chart of a consumption item life cycle generally consists of the stages
trade, transport, use and waste disposal. All stages contribute more or less to the
energy requirements of the consumption item. The inputs of the production
stage comprise basic goods, residual goods and capital goods. Basic goods are
raw materials, manufactured goods and packagings of which type and amount
are known. The GER value (see chapter 2) of the material should also be
known. Residual goods are materials of which type, amount or GER value are
not exactly known.
Step two: mass balance
Step two leads to a so-called mass balance which is an inventory of the types
and amounts of basic goods used in the production process. If the material
composition of the consumption item is analysed, the weight of the basic goods
can be checked with the weight of the consumption item. E.g. the weight of a
refrigerator should equal the total weight of the materials of which the
refrigerator is composed of2. The mass balance can also be used as a check in
the waste disposal stage.
Step three: financial balance
Some parts of the life cycle cannot be expressed in physical units. The
computation of the energy requirements of these parts uses financial units.
Starting from the consumer price of the consumption item, all parts of the life
cycle are priced. The consumer price, value added taxes (VAT) and margins of
trade determine the producer price. This producer price contains the following
elements:
- cost prices of the basic goods (see step two)
- cost price of energy (see step seven)
- depreciation of capital goods
- monetary value added (salaries, profits, taxes, etc.)
- cost prices of the residual goods
The prices of basic goods and energy, and percentages depreciation and value
added are derived from statistics. The cost prices of the residual goods are the
remaining costs in the calculation. The following steps determine the energy
requirements of the separate elements in the financial balance.
Step four: energy requirements of basic goods
Step two determined the amounts of the basic goods used in the production
process of the consumption item. The GER value of a basic good gives the total
2 This holds not for all consumption items, e.g. several food products.
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amount of primary energy that is required for the production of one unit of that
basic good. The total energy requirement of the basic goods is the sum of the
energy requirements of the separate basic goods in the mass balance. The
energy requirement of one basic good is the GER value multiplied by the
amount of that basic good needed.
Step five: energy requirements of residual goods
Residual goods are non-capital goods or services which cannot be considered
as basic goods, since the amounts of these goods or the GER values for these
goods are not known. Residual goods form part of the consumption item, are
used in the production process or are needed for the production process.
Examples of the latter category are stationery, maintenance of capital goods, etc.
The value of the residual goods was determined in step three. Multiplication of
this value with the energy intensity of the residual goods, in MJ per guilder,
gives the energy requirements of the residual goods. The energy intensity of the
residual goods is a result of input-output analysis. Appendix 4.A shows the
method for the calculation of this energy intensity.
Step six: energy requirements of capital goods
The production process of the consumption item requires capital goods:
buildings, machines, etc. The production of these goods also requires energy.
These energy requirements are determined by the energy intensity of the
depreciation of the capital goods. This energy intensity, in MJ per guilder, is a
result of input-output analysis. Step three, which compiled the financial balance,
provides the value of the depreciation.
Step seven: direct energy requirements of the production process
This step determines the amount of direct energy needed in the production
process of the consumption item. This amount can be determined with process
analysis. If process analysis is not possible, one can use the direct energy
intensity of the production sector, in MJ per guilder production. In general,
more than one fuel will be used in production. In order to determine the total
energy requirements, the use of separate fuels is expressed in primary energy
units by using ERE-values and the corresponding energy requirements are added
up.
Step eight: energy requirements of transport and trade
The route from producer to consumer consists of several steps: transport and
one or more trade organisations. These transport and trade steps also cost
energy. The energy requirements of the transport steps depend on factors as the
weight of the consumption item, the means of transport and the distance
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covered. The energy intensities for the different means of transport, which are
expressed in MJ per tonne per kilometre, determine the total energy
requirements for transport. These energy intensities are derived from process
analysis. The trade organisations (wholesale, retail, garages, hotels, etc.) use
energy to deliver the item to the consumer. Step three, the financial balance,
determined the margins of trade of the different trade organisations. Multiplying
these margins by the respective energy intensities of the trade organisations, in
MJ per guilder, leads to the total energy requirements of trade. The energy
intensities of trade organisations are a result of input-output analysis.
Step nine: direct energy requirements in the household
Some consumption items use energy when they are used in the household. E.g.
an electric refrigerator uses electricity and a gas-cooker uses gas. The energy
use is expressed per unit of use, e.g. year, month, meal or wash. The various
uses during the lifetime of the consumption item determine the total energy use
in the household.
Step ten: energy requirements of waste disposal
The production, use and disposal of the consumption item can bring about
waste. The processing of waste costs energy, e.g. in case of collecting and
dumping. On the other hand, the burning of waste or the recycling of materials
can save fossil energy. For all components of the consumption item, the
processing of waste has to be considered. Multiplying the amounts of the
components by the energy requirements per type of waste processing gives the
energy requirements in this stage.
Step eleven: determination total energy requirements
Adding up the energy requirements in the foregoing steps gives the total energy
requirements during the whole life cycle of the consumption item. For
illustrative purposes, these energy requirements can be entered in the flow chart
of the life cycle. The example in 4.2.2 shows this.
4.2.2 Example: the energy requirements of a bread
This section illustrates the eleven steps hybrid method with an example. The
example answers one of the questions proposed in the introduction of chapter
2: How much energy is required to produce a bread?3 Since there are several
types of bread in different weight classes the question has to be more specific.
This section considers a wholemeal bread with a weight of 1 kg.
3 The example is a revised version of one of the cases worked out to test the hybrid method
(Rossum and Wilting, 1991).
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Step one in the calculation of the energy requirements of the bread
concerns the flow-chart of the production of the bread. This flow-chart is
similar to the flow-chart in figure 4.2. The producer belongs to the flour-
processing industry, especially the sector manufacture of bread. Step two lists
the basic goods required in the production process. The main constituent of
wholemeal bread is wheat flour. The production of 1 kg bread requires 0.7 kg
wheat flour. Other constituents, e.g. salt or water, are less important. It is
assumed that the packaging of the bread is a polyethylene bag with a weight of
2 grammes. Assuming a consumer price of 2.80 Dfl, including 6% VAT, step
three determines the financial balance for the production and distribution of 1
kg bread. Table 4.1 shows the break-down of the consumer price4.
Step four determines the energy requirements of the basic goods.
Multiplying the GER values of wheat flour (4.9 MJ/kg) and polyethylene (69.3
MJ/kg) by the respective amounts of these basic goods gives the total energy
requirements of the basic goods: 3.57 MJ. Step five concerns the energy
requirements of the residual goods which are determined by multiplying the
value of the residual goods by the energy intensity of the residual goods.
According to table 4.1, the value of the residual goods is 0.62 Dfl. The energy
intensity of the residual goods, which is a result of input-output analysis, is 6.1
MJ/Dfl. So, total energy requirements of residual goods are 3.76 MJ. In a
similar way, step six determines the energy requirements of the capital goods.
The depreciation, 0.13 Dfl, and the energy intensity of the capital goods, 4.2
MJ/Dfl, result in energy requirements for capital goods of 0.54 MJ.
Step seven uses the direct energy intensity of the bakery sector (1.4
MJ/Dfl) in order to determine the direct energy requirements for the baking of
the bread. Since the production costs 2.10 Dfl, the energy requirements of the
production process are 2.95 MJ. Step eight concerns the distribution of the
bread, i.e. transport and trade. Under the assumption of an average distance of
50 kilometres from bakery to store covered by lorry, for which the energy
requirements are 2.87 MJ per tonne per kilometre, energy requirements for
transport are 0.14 MJ. The energy requirements for shopping, i.e. transport from
store to home, are neglected. The energy intensity of a supermarket, 3.1 MJ/Dfl,
and the retail margin, 0.54 Dfl, determine the energy requirements for trade:
1.66 MJ.
Step nine regards the direct energy use in the household. In case of a
bread, this could be the electricity use of a toaster or a freezer. The example
assumes no energy requirements in the household. Step ten concerns the energy
requirements with regard to waste disposal. Assuming that the polyethylene bag
4 All underlying data used in this example are taken from the database of the EAP computer
program (Wilting et al., 1995).
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and the remainders of the bread, 5% of the total weight of the bread, are thrown









away, the waste weight is 52 grammes. The average waste disposal, inclusive
collection and transport, yields 0.32 MJ/kg. For the bread, this results in an
energy yield of 0.02 MJ.
The final step is adding up the contributions in the different stages to
yield the total energy requirements of a bread. Figure 4.3 shows the outcomes
for the various stages filled-in in the flow-chart of the bread. The total energy
requirements for 1 kg bread is 12.61 MJ. The energy intensity of the bread, of
Dfl 2.80, is 4.5 MJ/Dfl. The energy-intensive stages in the life cycle of a
wholemeal bread are production of basic and residual goods, the production
process itself and the retail sector. This can be quite different for other
consumption items. E.g. in the life cycles of electric appliances, the direct
energy use in the household is the most energy-intensive stage.
The energy requirements of a bread, 1 kg, calculated with input-output
analysis are 10.61 MJ on the basis of an energy intensity of the bakery sector
of 5.04 MJ/Dfl and a producer price of 2.10 Dfl. Input-output analysis only
considers the production of the bread and the preceding steps in the life cycle.
Therefore the calculated value has to be compared to the outcome of the first
seven steps of the hybrid method. This outcome is 10.82 MJ. The outcomes of
both analysis methods do not differ much, but the reliability of the outcome is
increased by using the hybrid method (see also section 4.4).
4.2.3 Application of the method
When calculating the energy requirements of a number of consumption items,
the hybrid method is quite laborious. For ease of use, the method has been
incorporated in a computer program, the Energy Analysis Program (EAP)
(Wilting, 1992; Wilting et al., 1995). EAP guides the user of the program
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through the method using fill-in screens which correspond with the stages in the
Figure 4.3 Flow-chart of the production of a bread with the energy requirements in the various steps
(in MJ).
life cycle of the consumption item. EAP has standardized the application of the
method on the basis of a common database. This database consists of seven
files comprising basic data about energy requirements of materials, economic
sectors, etc. Appendix 4.B presents the EAP program in more detail.
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4.3 HOUSEHOLD ENERGY REQUIREMENTS
The hybrid method determines the energy requirements and energy intensities
of a consumption item. By combining energy intensities with spendings of
households, the total energy requirements of households are determined. The
formula for this calculation is:
E = h * ∑i bi ei (4.1)
with:
h = number of households in the Netherlands
bi = spendings on consumption item i in Dutch guilders by
an average household
ei = energy intensity of consumption item i in MJ/Dfl
Chapter 5 uses this formula for the calculation of the energy requirements of the
households in the Netherlands in the year 1990.
Annually, the Netherlands Central Bureau of Statistics publishes data
about the expenditures of households in so-called budget surveys (CBS-BO). In
1990, these budget surveys were based on a total of 2767 households. The
budget survey distinguishes various main consumption categories, e.g. food,
house, household effects, clothing and footwear, hygiene, medical care,
education and recreation, transport and communication, heating, electricity and
petrol.
Since consumption items like gas, electricity, water and waste disposal
are separate items in the budget survey, these items should not be included in
the analyses of other consumption items, e.g. a cooker or a washer. So, the
flow-chart of the consumption items that are analysed with the hybrid method
should not contain the use stage (in the household) and the waste disposal stage.
In that case the hybrid method does not contain steps nine and ten.
4.4 UNCERTAINTIES IN HYBRID ANALYSIS
The previous section presented the model for the calculation of household
energy requirements. The uncertainties in the outcomes of the model depend on
the uncertainties in the model parameters, in particular the spendings on
consumption items and the energy intensities of consumption items. The CBS
reports about the uncertainties in data on expenditures on consumption items
(CBS-BO). Since most spendings on consumption items have a standard error
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of less than 5%, these items have a 95% confidence interval of less than 10%
(t value is 1.96).
This section goes into the uncertainties of the energy intensities
calculated with the hybrid method. The hybrid method combines process
analysis with input-output analysis. The exactness of a calculation increases as
more inputs are investigated with process analysis. Generally, basic goods are
determined by process analysis and residual goods by input-output analysis.
Therefore it is important to identify basic goods as many as possible, since the
share of the residual goods, the remainder, decreases proportionally.
According to the example (section 4.2.2), only 29% of the energy
requirements of a wholemeal bread are determined by process analysis. Process
analysis concerns the basic goods, transport and waste disposal. The other 71%
is determined by data derived from input-output analysis and financial data at
a more aggregated level, i.e. data of the flour-processing industry instead those
from the sector manufacture of bread. Assuming a 2% uncertainty in the energy
requirements derived by process analysis and a 10% uncertainty in the energy
requirements derived from financial data, the uncertainty in the energy
requirements of a bread becomes 7.7%5. In case process analysis also
determines the direct energy requirements in the production process, the part of
the energy requirement of the bread determined by process analysis increases
to almost 53%. Besides the uncertainty in the energy requirement drops to
5.8%.
It should be remarked that, in general, the financial balance is based on
statistics concerning the economic sector that contains the producer. Since,
generally, the data of an average product from an economic sector are not valid
for a specific product, this probably leads to errors.
In turn, the energy requirements in the several steps are determined by
data which all have their own inaccuracy. Of these data, the effect of the price
of the bread is very important, since this price is the basis for the financial
balance. 10% uncertainty in the price of bread corresponds with an almost
similar uncertainty in the energy requirements of the bread. The consideration
of uncertainties in all data, viz. 2% in data derived from process analysis and
10% in financial data, together with a 10% uncertainty in price gives, for the
energy requirements of the bread, an uncertainty of about 20%.
4.5 DISCUSSION AND CONCLUSIONS
This chapter presented the model for the calculation of household energy
5 The uncertainties in this section were derived by using a spreadsheet model.
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requirements based on a hybrid energy analysis method. This hybrid method for
the calculation of the energy requirements of a consumption item is tested in a
number of case studies (Rossum and Wilting, 1991). The tests showed that the
method is an useful tool for carrying out an energy analysis.
Since the uncertainties in the outcomes of the hybrid method decrease
by using more data from process analysis, one should use process data as much
as possible. This can be done more easily for material goods. For non-material
consumption items, e.g. a railroad ticket or an insurance contract, it is more
difficult to find process data.
The price of a consumption item plays a pivotal role in the calculation.
The uncertainty in the outcome is mainly determined by the uncertainty in the
consumer price. The hybrid method determines energy requirements of a
consumption item in both physical and monetary units. This is an advantage
compared to input-output energy analysis which only calculates energy
intensities.
The initial aim of the hybrid method is to quantify energy requirements.
However, the method can also be used for the determination of material
requirements or greenhouse gas emissions of a consumption item. E.g., the
second version of the EAP program also determines CO2 emissions related to
the fossil energy requirements of consumption items. For this purpose, the
database of EAP is expanded with basic data about CO2 emissions of materials,
CO2 intensities of economic sectors, etc. (Wilting et al., 1995). Another
application of the hybrid method could be the calculation of energy intensities
of branches of industry at a more disaggregated level than the division of
economic sectors in input-output tables. The energy intensity of a branch of
industry calculated in this way can be used as input of the EAP program.
The analysis of a list of consumption items results in a database of
energy and CO2 data for consumption items (see chapter 5). This database,
which is part of the EAP program, can be used for different purposes, such as:
• Households try to satisfy their needs by application of goods and
services in so-called activities. Since a household activity generally
requires a number of consumption items, the database provides the
building blocks for the determination of the energy and CO2
requirements of activities.
• The database also offers the possibility to carry out scenario studies in
which the effect of changes in basic data on the energy requirements of
consumption items can be analysed. In this way the influence of energy
efficiency/conservation measures on consumption items can be assessed.
Chapter 7 gives the results of some of these exercises and the effect on
total household energy requirements.
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APPENDIX 4.A: ENERGY INTENSITIES OF RESIDUAL GOODS
In the calculation of the energy requirements of a consumption item, the hybrid
model discriminates between basic goods and residual goods. Together, both
types of goods constitute the inputs required in the production stage of that
consumption item. Process analysis determines the energy requirements of the
basic goods. The energy requirements of residual goods are determined by the
contribution of the monetary value of the residual goods in the financial balance
of the consumption item and by the energy intensity of the residual goods of the
production sector. The contribution of the residual goods in the financial
balance of the product is a remainder. This remainder is the price of the product
decreased by both the purchase costs of the basic goods, inclusive energy, and
the gross value added. The energy intensity of the residual goods is a result of
input-output analysis. This section discusses the method for the calculation of
the energy intensities of residual goods.
The calculation of the energy intensity of residual goods is
straightforward if there are no basic goods. Suppose sector j is the production
sector for which the energy intensity of residual goods is determined. Column
j in the intermediate matrix of the input-output table contains all deliveries to
sector j. The ratio of the energy requirements of these deliveries and the total





Xj i ei Aij
Xj i Aij
with: ejr = energy intensity residual goods of sector j
ei = energy intensity of sector i
Xij = intermediate delivery from sector i to sector j
Aij = normalized intermediate delivery from sector i to sector
j
Xj = total production value of sector j
In case the hybrid method characterizes some inputs as basic goods, the
calculation of the energy intensity of residual goods is more complicated. Then,
both the numerator and denominator in formula (4.A.1) have to be corrected for
these basic goods. This correction is carried out by setting the deliveries of
sectors which deliver basic goods to zero (Engelenburg, 1991). Then, both the
energy requirements of the deliveries to sector j and the value of these
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deliveries exclude basic goods.
The proposed method is correct if all basic goods are delivered directly
to the production sector. This is generally not the case. Basic goods are often
processed further in intermediate sectors before they are delivered to the specific
production sectors. E.g. the manufacture of a refrigerator requires the basic good
steel. The basic metal industry does not deliver the steel directly to the
electrotechnical industry, but indirectly via the sector manufacture of metal
products. Since the indirect deliveries are not set to zero, the wrong deliveries
are excluded from the calculation. This introduces an error in the energy
intensity of residual goods.
This section proposes an alternative method for the calculation of the
energy intensity of residual goods which is implemented in the EAP program.
The drawback of the former method is that indirect deliveries are not taken into
account. Since formula (4.A.1) is based on the technological matrix A, only
direct deliveries are considered. Therefore, starting point for the new method is
the Leontief inverse matrix B = (I-A)-1. Column j of the Leontief inverse matrix
contains the cumulative production of each sector, so that sector j is able to
produce one financial unit of final demand. An expression for the indirect
energy requirements of sector j is derived based on the cumulative deliveries of
the sectors.
The energy intensity of sector j is:
ej = ∑i di Bij (4.A.2)
with: ej = (total) energy intensity of sector j
di = direct energy intensity of sector i
Bij = cumulative production of sector i per financial unit
output from sector j
The indirect energy requirements of sector j, Eji, are based on the indirect
energy intensity of sector j, eji, and total production of sector j, Xj:
Eji = eji Xj = (∑i di Bij - dj) Xj (4.A.3)
Formula (4.A.3) gives another expression for the numerator in formula (4.A.1).
In case sector k is a basic goods sector and sector j the production sector,
element Bkj is set to zero. All deliveries from the basic goods sector k, both
directly and indirectly, needed for the production of sector j are ignored in this
way. Now, the calculation of the energy intensity of residual goods does
consider the energy requirements of the basic goods sector k, but does not take
into account the financial deliveries concerning these basic goods. In formula
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(4.A.1), the denominator, ∑i Xij, consists of all deliveries, including the
deliveries of basic goods, to the production sector j. The denominator in
formula (4.A.1) has to depict the deliveries to the production sector minus the
deliveries of basic goods. This can be done by taking the ratio of all elements
in column j of the Leontief inverse matrix and the elements exclusive the basic
goods sectors. The formula for the calculation of the energy intensity of residual
goods for sector j becomes:
(4.A.4)e rj






with: Bij0 = 0 in case i is a basic goods sector
Bij in case i is not a basic goods sector
APPENDIX 4.B: ENERGY ANALYSIS PROGRAM (EAP)
This appendix briefly discusses some aspects of the EAP computer program
concerning the calculation method, the database and some general features.
4.B.1 Calculation method
The hybrid method described in section 4.2 is standardized in the EAP
program6. EAP consists of a number of fill-in screens corresponding with the
steps in the hybrid method. The order in which these screens have to be filled-
in is arbitrary.
The financial values concerning production, trade, etc. are determined
on the basis of the financial balance for the consumption item under
consideration. In the financial balance, the value of the residual goods is a
remainder. The financial balance of consumption items is based on financial
data of the economic sector producing the item. Since consumption items
generally differ from the ’average consumption item’ produced by a certain
sector, the value of residual goods may be biased. Therefore, this value may be
changed by the analyst in cases such a bias is suspected. The method discussed
in appendix 4.A is used for the calculation of the energy intensity of the
residual goods.
6 The EAP program is available at the IVEM, Nijenborgh 4, 9747 AG Groningen, the
Netherlands (fax: 050 363 7168). Price Dfl 200,-; educational organizations Dfl 100,-.
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4.B.2 Database
The EAP database consists of seven files for which this section gives an
overview. The EAP manual gives a complete description of the database
(Wilting, 1992; Wilting et al., 1995). Most data concern the year 1990.
The file basic materials contains data on prices and GER values for
more than 200 basic materials. These materials concern basic foodproducts
(Kramer and Moll, 1995), wool, cotton and leather (Paauw and Perrels, 1993),
wood and paper (Heijningen et al., 1992b), and basic materials from the basic
chemical and basic metal industries (a.o. Heijningen et al., 1992a and 1992b).
The file packaging materials contains data on prices and GER values for 14
packaging materials (Heijningen et al., 1992a and 1992b). Prices of basic
materials and packaging materials are derived from producer statistics (CBS-P,
1990).
The file economic sectors contains data on energy prices, direct energy
intensities, percentages value added and depreciation, and data concerning
energy intensities of capital depreciation for more than 150 economic sectors.
The data on energy prices are based on energy statistics (CBS-NEH, 1990) and
on producer statistics (CBS-P, 1990). For the calculation of the direct energy
intensities, the direct energy use per energy carrier is expressed in primary
energy by using ERE values. The percentages value added and depreciation are
taken from producer statistics (CBS-P, 1990). The actual EAP database contains
for each sector the same value for the energy intensity of capital depreciation
(4.2 MJ per Dfl).
The file means of transport consists of data on energy use of 9 means
of freight transport. These data concern the direct and total energy use per tonne
weight per kilometre for transport by road, railroad, water or air (Boustead and
Hancock, 1979; BGC, 1991; TNO, 1976).
The file trade and services contains data on financial margins and
energy intensities for 58 trade sectors (wholesale and retail) and 8 service
sectors (hotel & catering industry and repair industry). EAP contains the
purchase price as percentage of the retail price, exclusive VAT (CBS-JB, 1992;
CBS, 1994). This ratio is used in the calculation of the margins. The indirect
energy intensities are based on the indirect energy intensities of the input-output
sectors calculated with input-output energy analysis.
The file energy use contains data on prices and intensities of 10 types
of household energy use during the use of a consumption item in housekeeping.
For each type of household energy use, EAP comprises the price per unit
(inclusive VAT), and the primary energy use per unit (CBS-NEH, 1990). The
data of several types of energy use are in units of both weight and volume.
The file waste disposal contains data on energy requirements for
methods of waste processing such as collection, dumping and incineration
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(DHV, 1985). On the basis of the percentages of the waste processing methods
for the Netherlands 1990 an average value for the processing of household
waste is compiled. The file also contains data concerning the energy gains in
case materials are recycled. These data are based on GER values of secondary
production of materials (Bootsma, 1988).
All seven files also contain data concerning CO2 emissions. These data
are based on the corresponding energy data and the fuel mix of the relevant
sector. The database management part of EAP offers the user possibilities to
add new data to the database and to review, modify and delete data which is
already present in the database.
4.B.3 General features
In addition to the calculation and database facilities, EAP contains some general
features concerning the management of analyses. When an energy analysis of
a consumption item has been carried out, the analysis can be stored in order to
enable a reexamination at a later moment. Moreover, EAP has the possibility
to make hard copies of the outcomes of an analysis. EAP also possesses an
option to record results of analyses which have not been carried out with the
analysis option in EAP.
